Type 2 diabetes chronic complications have increased morbidity and mortality around the world. [1] [2] [3] Previous studies showed that diabetes patients are high risk to suffer from complications in the form of microvascular and macrovascular disorders. Multicentre studies in China and Micronesia which gathered data from outpatients, found that diabetes chronic complications prevalence rate is exceedingly high. 2 At least one chronic complication was diagnosed in 52% of the study subjects which consisted of 33.4% presented with macrovascular complications and 34.7% presented with microvascular complications. 2 This is related to poor glycemic control and failure to reach treatment goals, especially in outpatients setting. 2, 3 Patients in outpatient settings are prone to have low compliance of therapies, not adequate monitoring, and bias or unreliable laboratory results.
2 Type 2 diabetes patients with chronic complications have higher risk to be hospitalized. This trend may be caused by a higher need of hospital care to manage the chronic complications, such as acute stroke, acute heart attack, severe kidney failure, and diabetic foot problems. Approximately 60% of medical costs have been spent for various problems of diabetes chronic complications. 1 Classification of chronic complications is divided into macrovascular and microvascular complications. Macrovascular complications consist of coronary heart disease (CHD), peripheral artery disease (PAD), and cerebrovascular disease (CVD) or stroke. Microvascular complications consist of diabetic nephropathy, diabetic retinopathy, diabetic neuropathy. 2 The most common chronic complications are coronary heart disease and stroke which constitute about 65% of mortality. 1, 4 Meanwhile, complications such as retinopathy, stroke, and diabetic foot are the main causes of disability related to diabetes. 4 In Indonesia, stroke remains the most frequent cause of death. 5 In short, complications increase mortality, morbidity, disability, and cost. 6, 7 Prevalence, demographic profiles, and clinical status of type 2 diabetes mellitus patients with chronic complications in outpatient setting in Indonesia have not been much studied. This study aimed to know the prevalence and explore characteristics of type 2 diabetes patients with chronic complications in Outpatient Diabetes Clinic of Cipto Mangunkusumo Hospital.
METHODS
This study was a cross-sectional study held in Outpatient Diabetes Clinic, Department of Internal Medicine, Cipto Mangunkusumo Hospital, Jakarta which is the top referral diabetes outpatient clinic in Indonesia. We used secondary data from medical records of patients attended the clinic at 2010 with following inclusion criteria: (1) having type 2 diabetes mellitus based on Indonesian Society of Endocrinology (Perkumpulan Endokrinologi Indonesia -PERKENI) Guideline, and (2) being treated with standard therapy for type 2 diabetes mellitus based on PERKENI Guideline for the last one year by endocrinologist (consultant), internist -fellow endocrinologist, or resident training in endocrinology department. The exclusion criteria in our study were not underwent nor completed all examination for chronic complications assessment in the last one year. From 2,358 diabetes patients who attended our clinic from January to December 2010, we found 155 patients completed all examination to assess chronic complications which consisted of history taking for demographic characteristics, comorbidities (hypertension), risk factors (duration of diabetes, smoking habit), and history of medication, physical examination including complete diabetic foot examination, laboratory (HbA1c, lipid profiles, microalbuminuria, fasting blood glucose), neurology (neurosensory and neuromotoric examination), cardiology (electrocardiography), ophtalmology (retinal screening), and ankle brachial index (ABI) for examination of coronary artery disease, nephropathy, neuropathy, peripheral artery disease, and retinopathy complications. Association analysis between chronic complications and its risk factors (glycemic control using HbA1c, fasting blood glucose, duration of diabetes, and LDL cholesterol) were accomplished using chi square test.
Diabetic nephropathy was diagnosed when subject had microalbuminuria (urine protein upper than 30 mg/L or incipient diabetic nephropathy).
Diabetic retinopathy was September 2015 diagnosed from retinal examination (nonproliferative diabetic retinopathy or proliferative diabetic retinopathy). Neuropathy was diagnosed from history taking and foot examination, while peripheral arterial disease (PAD) was diagnosed when ankle brachial index examination was less than 0.8. LDL cholesterol was categorized less than 70 mg/dL (optimal), 70-100 mg/dL, 100-130 mg/dL, and more than 130 mg/dL, while category for glycemic control used HbA1c level which was divided into upper and lower than 7% according to Indonesian Society for Endocrinology (PERKENI) Guidelines. Duration of diabetes was defined as length time since the first medical contact which give diagnosis and medication for the patients, it can be in Cipto Mangunkusumo Hospital or from primary health care or private practice.
This study used the latest examination of the subjects from the last one year. If subjects visited our clinic more than one time in the following year, we used the latest examination data for analysis. The study used secondary data from medical records, therefore, did not require ethical approval from Health Research Ethics Committee. Confidentiality of subject identity was guaranteed.
RESULTS
From 2,358 patients in 2010, 155 subjects met the inclusion criteria and completed all examination needed in the study. From 155 subjects, most were female (59%), elderly (46%), and unemployed (75%). The ethnicity and education background scattered with the Javanese (27%) and high school graduates (39%) as majority (Table 1) .
Some important factors which lead to complication of type 2 diabetes are duration of the diabetes, hypertension, dyslipidemia, and HbA1c level. These factors may indicate the higher risk of chronic complications. Most of the subjects who came to the clinic had experienced type 2 diabetes for more than five years and only 5% of them had been diagnosed type 2 diabetes since less than a year ago.
More than a half of the subjects had hypertension and high HbA1c level, while one-third of them had dyslipidemia with LDL cholesterol level more than 130 mg/dL (Table 2 ).
This study revealed that combination of oral antidiabetic agents was the chosen therapy. Use of alpha-glucosidase inhibitors as oral anti-diabetic agents was still limited while sulfonylurea and biguanide were used on more than a half of the subjects. Glibenclamide, a cheap and widely accessed sulfonylurea, was largely used as a type of sulfonylurea (Table 3 ).
The prevalence of chronic complications was high (69%). This finding corresponds with the poor clinical parameters. Microangiopathy was the most frequent complication, followed by combination of macroangiopathy and microangiopathy (37%), while macroangiopathy was the lowest (7%). Microangiopathy leads to organ disorders of which multiple organ disorders are the most common findings (53%), followed by single organ disorders including diabetic neuropathy, diabetic retinopathy, and diabetic nephropathy. The most common complication of macroangiopathy is coronary artery disease, while the most common complications from microangiopathy are mixed disorders (53%). Table 3 -6 showed relationships between chronic complications and associated variables, such as HbA1c, LDL cholesterol, fasting blood glucose (FBG) and duration of diabetes (Table 4) .
While in some studies, glycemic control, duration of type 2 diabetes, and lipid profile are related to some complications, this study did not show any statistical significant for several associations. There was no significant association between some characteristics of the patients to some complications, except the duration of type 2 diabetes to the occurrence of neuropathy (Table 5) .
DISCUSSION
Characteristics of outpatient diabetes clinic are different from inpatient diabetes patients (hospitalized patients). Chronic complications occurred in more than a half of type 2 diabetes patients. Even though there are some differences with some studies in number and type of complications, this study showed that the prevalence of chronic complication is more than half of the subjects. Cardiac and neuropathy complications are the most dominant complications as many studies showed in outpatient settings. As mentioned in some studies, elderly patients whose age above 60 years old and poor glycemic control had significant risk to develop chronic complications, either microvascular or macrovascular. The chronic complications may be affected by the city of residence, increasing age, duration of type 2 diabetes, and strongly by glycemic control.
2,3
Among them, glycemic control seems to play the most important part. 13 This study assessed some risk factors including HbA1c level, duration of diabetes, FBG level, and LDL cholesterol which is related to several organrelated diabetic chronic complications. HbA1c had long been used as an accurate parameter of glycemic control since it produces a relative constant results within two to three months.
14 Beside a strong correlation to diabetic neuropathy, HbA1c level may indicate more accurate than FBG level in the developing of retinopathy. Based on the finding of Cheng YJ, et al strong suspicion of retinopathy occurs when the HbA1c level achieve more than 5.5%. 15 The high level of HbA1c also indicates cardiovascular disorders and microalbuminuria, 16 as well as nephropathy and microalbuminuria. [17] [18] [19] High level of HbA1c and LDL cholesterol link to the coronary disease-related complications. 20, 21 Lowering plasma LDL cholesterol level to less than 70 mg/dL and HbA1c to below 6.5% has been suggested to lower the risk of occurrence of coronary disease-related complications. 20 In addition to the coronary disease-related complications, HbA1c level, LDL cholesterol level, and duration of type 2 diabetes also have significant impact to develop diabetic foot ulcers. Study of diabetic foot ulcers in Dr. Moewardi Hospital, Solo raised the issue of diabetic ulcers risk factors including long duration of type 2 diabetes of more than 10 years, high plasma LDL cholesterol level, low plasma HDL cholesterol level, and poor adherence to diabetes medication. 22 Fasting blood glucose level also correlated with occurrence of diabetic nephropathy. From study of Cheng, et al FBG level above 104.4 mg/dL may increase the risk of diabetic nephropathy. 15 Despite its weakness, FBG is a good predictor for complications, cheaper, and more practical in daily practice. Both FBG and HbA1c levels had been good diagnostic value and suggested to be used as parameters to predict diabetes and its complications. To obtain a proper cut-off point for Asian population, we require further studies on risk level of FBG and HbA1c.
Beside HbA1c and FBG levels, duration of diabetes is other risk factor for complication that has much been studied recently. The duration of diabetes is related to the formation of fibroatheroma which forms the origin of coronary heart disease spectrum, the risk of plaque rupture, and coronary attack events. 23 Other risk factors which were not assessed in this study are age and homocystein level, while these two variables are correlated with peripheral arterial disease in type 2 diabetes patients. 24 These findings have controlled several important variables like clinical characteristics and http://mji.ui.ac.id diabetes therapy. The duration is also related to the coronary disease risk and its increased mortality rate. 25 The coronary artery disease risk increases by 1.38 fold, while coronary disease-related mortality risk increases by 1.86 fold within 10 years in addition to duration of disease. Duration of diabetes theoretically is related with all diabetic microvascular and macrovascular complications. 23, 25 Nevertheless, since there are some limitations on the number of subjects in this study, we only acquire a statistically significant result in the relation of diabetes duration and development of diabetic neuropathy (p = 0.003).
Since there is not much study which assessed diabetes chronic complications in outpatient setting in Indonesia, and no data published from other diabetes centres, this study hopefully can provide database for prevalence of macro-and microvascular complications and its association with risk factors in type 2 diabetes patients in Indonesia. The limitation of the study is the risk for selection bias since there are only 155 patients out from 2,358 patients who are being included in the study caused by completeness of the chronic complication examinations needed in the study.
In general, this study portrays a current view of diabetic chronic complications occurrence in Cipto Mangunkusumo Hospital. The association between related factors (HbA1c level, FBG, diabetes duration, and LDL cholesterol level) with various chronic complications that statistically insignificant were probably caused by limitations in subjects number in the study. In the future, some strategies are developed in order to acquire a better statistic results, i.e., (1) involving other centres to achieve bigger target population, e.g., other big cities in Indonesia (multicentre study); (2) lengthening the observation period (patients visit more than one year observation); (3) endorsing complete examination of chronic complications for every patients who attend the outpatient clinic as the standard therapy of all diabetes patients who come to national referral hospital in Indonesia. Moreover, additional analysis of the relationship between other risk factors, such as blood pressure and age are required as well, since both are theoreticallyand clinically-linked with the risk of having complications.
This study revealed that some factors need to be improved and studied which are (1) early detection for chronic complications by using checklist methods so we can give early and aggresive intervention for patients who are at risk and who have been developed early stage of diabetes chronic complications; (2) increase the time of education and the role of diabetes educators for all diabetes mellitus patients, (3) close monitoring of standard therapy given in outpatient diabetes clinic. These strategies are hopefully can be solutions to decrease the prevalence of chronic complications of diabetes patients in outpatient setting.
In conclusion, our study found the prevalence of diabetes chronic complications in Outpatient Diabetes Clinic of Cipto Mangunkusumo Hospital was 69%, mainly dominated by microvascularrelated complications (56%) including nephropathy (2%), retinopathy (7%), neuropathy (38%) and mixed complications (53%). There is statistical significancy between diabetes duration and diabetic neuropathy. In the purpose to prevent the complications, glycemic control plays a pivotal role. The duration of type 2 diabetes and poor lipid profile may increase the risk. However, we require further studies with larger number of subjects with larger scope (multicentre study) to describe chronic complications in type 2 diabetes patients in Indonesia.
